Claims 




What is claimed is: 

1 AXIeeve for the receiver section for an acoustic logging tool including a tool 
body wNj^ receiver stations; the sleeve being capable of surrounding the tool 
body at leasWi the region of the receiver stations and having alternating first 
and second apeKyred portions spaced along its length, the first apertured 
portion having elongate axial bar elements separated by windows in a 
circumferential arrangement, the windows being wider than the bars, and the 
second apertured portion h^ng rows of circumferentially elongate slots; 
characterised in that each slot hafe^ centre portion and end portions, the centre 
portion being narrower than the end portions, and the end portions being 
enlarged compared to the centre portion. 



[c2] 




2A sleeve as claimed in claim 1 , wherein the slots of the second apertured 
portion have parallel sides in the centre portion and approximately circular end 
portions. 

3A sleeve as claimed in^iUim 2, wherein the ration of the width of the slot in 
the centre portion to the radius of the end portion is at least 1 :4. 

4A sleeve as claimed in claim 3, wherein the ratio is about 1 :6. 

5/^eeve as claimed in claim 1 , 2 or 3 wherein each second apertured portion 
has three rows of slots. 

6A sleeve acclaimed in any of claims 1 to 5, wherein each first apertured 
portion has eight windows. 



[c7] 



7 A sleeve as claimecWn any of claims 1 to 6, wherein the first apertured portion 
has windows of two alternating widths. 



[c8] 



[c9] 



8A sleeve as claimed in claim /^wherein the windows have widths of 25 and 
o 

45 respectively. 

9A sleeve as claimed in any of claims 1 to 8, when forming part of an acoustic 
logging tool having a tool body with a transmitter section and a receiver 
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section. 

1 0AnWoustic logging tool comprising a tool body with a transmitter section 
and a receiver section comprising a number of receiver stations spaced along a 
tool bodV each station including a number of polarised pressure sensors 
spaced around the circumference of the tool body, and a sleeve surrounding the 
tool body at^least in the region of the receiver stations and having alternating 
first and secorad apertured portions spaced along its length, the first apertured 
portion having\longate axial bar elements separated by windows in a 
circumferential arrangement, the windows being wider than the bars, and the 
second apertured portion having rows of circumferentially elongate slots, 
characterised in thatkthe sleeve comprises a sleeve as claimed in any of claims 1 
to 9 and the axis of polarisation of the sensors is parallel to the axis of the tool 
body. 

1 1 A tool as claimed in clai^n 1 0, wherein the pressure sensors comprise 
piezoelectric stacks. 

12A tool as claimed in claim 1 % 0 or 1 1 , wherein each station has four pressure 
sensors spaced equidistantly around the tool body. 

1 3A tool as claimed in claim 1 0, 1 l\>r 12, comprising a central mandrel around 
which are mounted alternate, pressure sensor mounts and spacers, the spacers 
being firmly connected to the mandrel ajjd the sensor mounts being held in 
position by the spacers. 

14A tool as claimed in claim 1 3 wherein the spacers and pressure sensor 
mounts are made of steel. 

1 5A tool as claimed in claim 1 3 or 1 4, wherein eacki pressure sensor mount 
contacts its neighbouring spacers via resilient contacttoads. 

1 6A tool as claimed in any of claims 1 3,1 4 or 1 5, wherein^when arranged 
vertically, the weight of each pressure sensor mount is carried by the spacer 
located below that mount. 




1 7A receiver section for an acoustic logging tool comprising a nur 
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receiver stations spaced along a tool body, each station including a number of 
polarised pressure sensors spaced around the circumference of the tool body, 
characterised in that the axis of polarisation of the sensors is parallel to the axis 
of the tool body. 

1 8A receiver section as claimed in claim 1,7, wherein the pressure sensors 
comprise piezoelectric stacks. 

1 9A receiver section as claimed in claim 1 7 or 1 8, wherein each station has four 
pressure sensors spaced equidistantly around the tool body. 

20A receiver section as claimed in claim 1 7 X 1 8 or 1 9, comprising a central 
mandrel around which are mounted alternate, pressure sensor mounts and 
spacers, the spacers being firmly connected to the mandrel and the sensor 
mounts being held in position by the spacers. 

21 A receiver section as claimed in claim 20 wherein the spacers and pressure 
sensor mounts are made of steel. 

22A receiver section as claimed in claim 20 or 21 , wherein each pressure sensor 
mount contacts its neighbouring spacers via resilient contact pads. 

23A receiver section as claimed in claim 20, 21 or 22, wherein, when arranged 
vertically, the weight of each pressure sensor mount is carried by the spacer 
located below that mount. 

24A receiver section as claimed in any of claims 1 7 to 23, when forming part of 
an acoustic logging tool having a sonde body which also includes a transmitter 
section. 

25A receiver seWion as claimed in any of claims 1 7 to 24, further comprising a 
sleeve being capabte of surrounding the tool body at least in the region of the 
receiver stations and hWig alternating first and second apertured portions 
spaced along its length, wn^rein 

(a)the first apertured portion h^s elongate axial bar elements separated by 
windows in a circumferential arrangement, the windows being wider than the 
bars, and >y 
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[c26] 



[c27] 

[c28] 
[c29] 

[c30] 

[c31] 

[c32] 




(bj^he second apertured portion has rows of circumferentially elongate slots, 
eachaJot having a centre portion and end portions, the centre portion being 
narroweVhan the end portions, and the end portions being enlarged compared 
to the centre portion. 

26A receiver section as claimed in claim 25, wherein the slots of the second 
apertured portion\ave parallel sides in the centre portion and approximately 
circular end portions 

27A receiver section as Maimed in claim 26, wherein the ration of the width of 
the slot in the centre portioKto the radius of the end portion is at least 1 :4. 



28A recelvej section as claimed il^laim 27, wherein the ratio is about 1 :6. 

29A receive^ section as claimed in cla^p 25„26 or 27 wherein each second 
apertured portion has three rows of slot? 

30A receiver section as claimed in any of cleans 2 5- to 29, wherein each first 
apertured portion has eight windows. 

31 A receiver section as claimed in any of claims 25\d 30, wherein the first 
apertured portion has windows of two alternating widf 



32A receiver section as claimed in claim 31 , wherein the 

o o 
of 25 and 45 respectively. 



Jows have widths 



sleeve for the receiver section for an acoustic logging tool, wherein said 
tool coTh^rises a tool body with receiver stations, said sleeve being capable of 
surrounding the tool body in at least the region of the receiver stations and 
having alternating ri^t and second apertured portions spaced along its length; 
the first apertured portiS^having elor)£a\e axial bar elements separated by 
windows in a circumferential^angefnend, the windows being wider than the 
bars; and the second apertured por&^n h%ing rows of circumferentially 
elongate slots, characterized in that eacR^jot has a center portion and end 
portions, the center portion being narrower th^n the end portions and the end 
portions being enlarged compared to the center [Wtion. 
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[c35] 

[c36] 
[c37] 

[c38] 

[c39] 

[c40] 

[c41] 

[^2] 



4 .The sleeve of claim 33, wherein the slots of the second apertured portion 
haW parallel sides in the center portion and approximately circular end 
porti? 

35. The\leeve of claim 34, wherein the ratio of the width of the slot in the 
center portion to the radius of an end portion is at least 1 :4. 

36. The slee\re of claim 35, wherein the ratio is about 1 :6. 

37. The sleeve of claim 33, wherein each second apertured portion has three 
rows of slots. 

38The sleeve of clafi w m 33, wherein each first apertured portion has eight 
windows. 

39. The sleeve of claim 3^, wherein the first apertured portion has windows of 
two alternating widths. 

40. The sleeve of claim 39, wh\rein the wi/dow/have widths of 25 ° and 45 ° 
respectively. 

41 The sleeve of claim 33, wherein\aid WevVftffms a part of an acoustic 
logging tool comprising a tool body w^th a transmitter section and a receiver 
section. 

42. A sleeve for a receiver section for an acc^ystic logging tool comprising a tool 
body with receiver stations; said sleeve being\apable of surrounding the tool 
body at least in the region of the receiver statio!^ and having alternating first 
and second apertured portions spaced along its le\gth; the first apertured 
portion having elongate axial bar elements separate^ by a plurality of windows 
of alternating widths, wherein said windows have widths ranging from 25 0 to 45 
° ; and wherein each second apertured portion has a plurality of rows of slots, 
wherein said slots have parallel sides in the center portion\nd approximately 
circular end portions. 

43. An acoustic logging tool comprising a tool body with a transmitter section 
and a receiver section, said receiver station comprising a number of receiver 
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[c45] 



[c46] 



rations spaced along a tool body, each station including a number of polarized 
pressure sensors spaced along the circumference of the tool body, wherein the 
axi^of polarization of the sensors is parallel to the axis of the tool body; and a 
sleeveisurrounding the tool body at least in the region of the receiver stations 
and having alternating first and second apertured portions spaced along its 
length, thafirst apertured portion having elongate axial bar elements separated 
by windows \n a circumferential arrangement, the windows being wider than the 
bars; and the Second apertured portion having rows of circumferentially 
elongate slots, wberein each slot has a center portion and end portions. 

44. The tool of claiiwJ3, wherein said center portion of said slots is narrower 
than said end portions^and said end portions is enlarged compared to the 
center portion. 

45. The tool of claim 43, wft^rein said pressure sensors comprise piezoelectric 
stacks. 

46. The tool of claim 43, whereiheac 
equidistantly around the tool bod 




ion has four pressure sensors spaced 



[c47] 



[c48] 



47. The tool of claim 43, further comprising a central mandrel around with are 
mounted alternate, pressure sensor mounts and spacers, the spacers being 
firmly connected to the mandrel and the\ensor mounts being held in position 
by the spacers. 

48. The tool of claim 47, wherein said spacers\nd said pressure sensor mounts 
are made of steel. 



[c49] 



[c50] 




49. The tool of claim 47, wherein each said pressur\sensor mount contacts its 
neighboring spacers via resilient contact pads. 

50. The tool of claim 47, wherein, when arranged verticall\ the weight of each 
pressure sensor mount is carried by the spacer located belowthat mount. 

51 . An acoustic loggimq tool comprising a tool body with a transmitter section 
and a receiver section, s^d receiver section comprising a number of receiver 
stations spaced along a tool^ody, each station including a number of polarized 
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pressure sensors spaced around the circumference of the tool body, wherein 

id pressure sensors comprise piezoelectric stacks and each station comprises 
a plurality of pressure sensors spaced around the tool body. 

[cS^ 52. \ receiver section for an acoustic logging tool comprising a number of 

receiver stations spaced along a tool body, each station including a number of 
polarized pressure sensors spaced around the circumference of the tool body, 
characterized in that the axis of polarization of the sensors is parallel to the 
axis of the tbol body. 

[c53] 53.The receiver section of claim 52, wherein the pressure sensors comprise 

piezoelectric stakks. 

[c54] 54.The receiver section of claim 52, wherein each said station comprises four 

pressure sensors spaced equidistantly around the tool body. 

[c55] 55.The receiver section at claim 52, further comprising a central mandrel 

around which are mounted\lternate, pressure sensor mounts and spacers, the 
spacers being firmly connected to the mandrel and the sensor mounts being 
held in position by the spacers. 

[c56] 56.The receiver section of claim 55\herein the spacers and pressure mounts 

are made of steel. 

[c57] 57. The receiver section of claim 55 whereto each pressure sensor mount 

contacts its neighboring spacers via resilientN^mtact pads. 

[c58] 58.The receiver section of claim 55, wherein, whe^n arranged vertically, the 

weight of each pressure sensor mount is carried by t^ie spacer located below 
that mount. 

[c59] 59.The receiver section of claim 52, wherein said receiver Action forms a part 

of an acoustic logging tool comprising a sonde body and a transmitter section. 



60.A receiver section for an acoustic logging tool comprising a number of 
receiver stations spaced along a tool body, each station including a number of 
polarized pressure sensors spaced around the circumference of the tool body, 
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characterized in that the axis of polarization of the sensors is parallel to the 
axis of the tool body, wherein said section further comprises a sleeve capable of 
surrounding the tool body at least in the region of the receiver stations and 
having an alternating first and second apertured portions spaced along its 
length, wherein 

(a) the first apertured portion has elongate axial bar elements separated by 
windows in a circumferential arrangement, the windows being wider than the 
bars, and 

(b) the second apertured portion has rows of circumferentially elongate slots, 
each slot having a center portion and end portions, the center portion being 
narrower than the end portions, and the end portions being enlarged compared 
to the center portion. 

[c61] 61 The receiver section of claim 60, wherein the slots of the second apertured 

portion have parallel sides in the center portion and approximately circular end 
portions. 

[c62] 62.The receiver section of claim 61 , wherein the ratio of the width of the slot in 

the center portion to the radius of the end portion is at least 1 :4. 

[c63] 63.The receiver section of claim 62, wherein the ratio is about 1 :6. 

[c64] 64The receiver section of claim 60 wherein each second apertured portion has 

three rows of slots. 

[c65] 65The receiver section of claim 60 wherein the first apertured portion has 

windows of two alternating widths. 

[c66] 66.The receiver section of claim 64, wherein the windows have widths of 25 9 

and 45 0 respectively. 



67.A receiver section for an acoustic logging tool comprising a number of 
receiver stations spaced along a tool body, each station including a number of 
polarized pressure sensors spaced around the circumference of the tool body, 
characterized in that the axis of polarization of the sensors is parallel to the 
axis of the tool body, wherein said section further comprises a sleeve capable of 
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surrounding the tool body at least in the region of the receiver stations and 
having an alternating first and second apertured portions spaced along its 
length, wherein 

(a) the first apertured portion has elongate axial bar elements separated by 
windows in a circumferential arrangement, the windows being wider than the 
bars, wherein said windows are of a plurality of alternating widths, and 

(b) the second apertured portion has a pluralty of rows of circumferentially 
elongate slots, each slot having a center portion and end portions, the center 
portion being narrower than the end portions, and the end portions being 
enlarged compared to the center portion, wherein the ratio of the width of the 
slot in the center portion to the radius of the end portion is at least 1 :4. 
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